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Detailed Report 

1 . Name of invention 
drawing input device 

2. Sphere of patent request 
(Claim 1) 

This invention is concerning a drawing input device which has the following 
characteristics: It consists of a transparent substrate with parallel optical fibers arranged 
in the vertical and horizontal directions; a light-receiving element connected to these 
optical fibers at each end; a pen furnished with a light-emitting part on top that is used by 
placing the end in contact with the surface of the transparent substrate; a calculating step 
which determines the position of the drawing pen based on output signals from the light- 
receiving element. 

(Claim 2) 

Claim 2 is concerning the drawing input device in claim 1 which has the 
following characteristics: the light-receiving element is one pair of image sensors. These 
image sensors are adhered to the ends of the optical fibers in the vertical direction and the 
ends of the optical fiber in the horizontal direction. 

3. Detailed explanation of the invention 

(Field of industrial use) 

This invention is concerning a drawing input device which is used for sketching, 

etc. 

(Prior art ) 

In general, a sketching device has the following structure. A drawing input 
device is set up on the surface of a CRT display, plasma display, or liquid crystal display. 
Drawing is done by using a pen on the drawing input device. It has a drawing input 
device which reads the coordinates of the pen, in other words, drawing data. These 
drawing data are transported by a transporting circuit. 

An electro-magnetic digitizer is a well known example of this kind of drawing 
input device. In the electric-magnet type digitizer shown in figure 5, a substrate has X 
axis sense lines 51 and Y axis sense lines 52 (each forms a coil loop) formed in parallel 
on a transparent glass plate. If drawing is done on this substrate by tracing using a 
magnetic pen 53 excited by an alternating signal source 54, a voltage is induced on the 
sense lines near the magnetic pen 53 and the coordinates of trace of the magnetic pen 53, 
that is, drawing data, are input. 

(Problems that this invention tries to solve) 

In the former electromagnetic digitizer, the coil loop is arranged in a space of 
about 3 mm. By calculating electricity from neighboring coil loops by analog methods, 
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or by transforming the electricity produced digitally, the resolving power is increased to 
0. 1mm or so by the calculations in the CPU (micro computer). 

However, the sense lines must be transparent, so ITO, etc., is used. Since they 
have high impedance, there are too many restrictions. As a result, the calculation circuit 
becomes complicated and it is difficult to acquire a resolving power higher than 0.1 mm. 

In addition, above former electromagnetic digitizer is used as a unit with the 
display device as stated above. However, the display device and electromagnetic 
digitizer are electrically bonded, and the electromagnetic digitizer is affected by noise. 

This invention was made considering these problems. Its object is to offer a 
drawing input device with high resolution without extensive calculations and also does 
not receive noise from the display equipment. 

(Steps for solution) 

To solve the above problems, the drawing input device of this invention has a 
transparent substrate where parallel optical fibers are arranged in the vertical and 
horizontal directions; a light-receiving element which is connected to these optical fibers 
at each end; a drawing pen with a light-emitting part on top that draws by contacting the 
surface of the transparent substrate; a calculating step which determines the position of 
the drawing pen based on output signals from the light-receiving element. 

(Function) 

In the drawing input device of this invention, light from the light-emitting part on 
the end of the drawing pen is collected by the optical fibers in the transparent substrate 
which is positioned under the end of the drawing pen. Diffracted light produced at this 
point is detected by the light-receiving element at the ends of the optical fibers. 

Since the optical fibers are arranged in both the vertical and horizontal directions, 
one coordinate is detected by the vertical optical fibers while the other coordinate is 
detected by the horizontal optical fibers. By detecting two coordinates, the position of 
the end of the drawing pen is determined. 

The diameter of the optical fibers is small, and it is possible to line them up close 
together. The resolving power of the drawing input device can be increased. In addition, 
the input uses light, it will not be affected by electrical noise from the display device. 

(Example of practice) 

In the following, one example of practice of this invention is going to be 
explained based on figures 1 to 4. 

Figure 1 shows the transparent substrate 2 and circuit construction of the drawing 
input device 1 according to this invention. 

The transparent substrate 2 is formed by laminating an X axis optical fiber layer 4 
with optical fibers 3 arranged in the X direction and a Y axis optical fiber layer 6 with 
optical fibers 5 arranged in Y direction (see figure 2). The X axis optical fiber layer 4 
and Y axis optical fiber layer 6 are tightly adhered to each other. The optical fibers 3 and 
optical fibers 5 are perpendicular, but this angle is not restricted to 90°. 

Optical fibers 3, 5 are made of synthetic resin less than 100 |im in diameter. Each 
has a core 3a, 5a, and cladding 3b, 5b. The optical fiber layers 4, 6 consists of adhering 
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optical fiber 3, — 3,5, — , 5 (or placing an equal distance between them) and lining them 
up in parallel and then molding them into a sheet. In each optical layer 4 or 6, 10 to 20 
(for example 16) optical fibers 3, 5 are required per 1mm. 

The edges 4a, 6a of the optical fiber layers 4, 6 are mirror-finished. Meanwhile, 
the other edges 4b, 6b of the optical layers 4, 6, has image sensors (light-receiving 
element) 7, 8 attached by adhesive. 

The image sensors 7, 8 consist of 8 or 16 light-receiving parts per 1 mm. Each 
light-receiving part receives light from the optical fiber 3, 5 which contacts its edge. 

The output Px, Py of the image sensors 7, 8 are input to a calculating circuit 9. 
The calculating circuit 9 determines the X coordinate and Y coordinate of the end of the 
drawing pen 10 based on output signals Px, Py. A clock pulse Pc is also input at the 
image sensors 7, 8. 

The drawing pen 10 has optical fibers (light-emitting part) 1 1 projection from its 
top end 10a (see figure 2 and figure 3). The upper end of the optical fiber 1 1 has a light- 
emitting diode element (not shown in the figure). Meanwhile, the lower end of the 
optical fiber 1 1 contacts the surface of the transparent substrate 2. If a battery to drive 
the light-emitting diode element is built into the drawing pen 10, the drawing pen 10 can 
be cordless. Furthermore, the light source can be a laser diode or other light source. 

Handwriting data is input using the drawing input device of this example of 
practice as follows. First, the drawing pen 10 is held in the hand, and the lower end of 
the optical fiber 1 1 contacts the surface of the transparent substrate 2, and the desired 
trace is drawn. 

Light from the light-emitting diode element transmitted inside the optical fiber 1 1 
is incident on the transparent substrate 2, and it is transmitted through the optical fiber 
layers 6, 4 (see figure 3 and figure 4). At this point, light from the optical fiber 1 1 is 
transmitted through the optical fiber 5' and 3* below the optical fiber 11. When light is 
transmitted through the optical fiber 5', diffracted light produced inside the core 5'a is 
transported inside the optical fiber 5'. Ray lx\ which is transmitted in the negative X 
direction reaches one of the light-receiving parts of the image sensor 7 as it is. 
Meanwhile, ray /x 2 which transmitted in the positive X direction is entirely reflected at 
the other end of the optical fiber 5 f and also is incident on the same light-receiving part of 
the image sensor 8. 

Y coordinates are determined by pulses contained in the output signal Py of the 
image sensor 8. A calculating circuit 9 determines which light-receiving part of the 
image sensor 8 has had input, and the Y coordinates are determined. The time required 
for this process is 1/200 to 1/100 second. 

In a similar manner, diffracted rays /yi, /y 2 transmitted inside the optical fiber 3' 
are detected by the image sensor 7. Based on its output signal Px, the calculating circuit 
9 determines the X coordinates. The X coordinates and Y coordinates acquired in this 
method, in other words, drawing data, are output to a transporting circuit (not shown in 
the figure). In addition, figure 3 and figure 4 only show one mode of the diffracted rays. 
However, the diffracted rays are transmitted inside optical fiber 3 f , 5' in many modes. 

The resolution of this drawing input device 1 is determined by the resolving 
power of the image sensors 7, 8, that is, the number of light-receiving parts per 1 mm. 
For instance, for 16 receivers per 1 mm, 0.625 mm resolution is acquired. Calculations 
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for increasing resolution are not necessary, so the calculating circuit 9 can be simpler 
than conventional ones. 

In addition, since this drawing input device 1 inputs coordinates of the drawing 
pen using rays, it is not affected by electrical noise from the display device. Like a 
plasma display, it is especially useful as a display device where noise occurs often. 

Of course, this drawing input device 1 is not free from all noise - mainly 
extraneous light. However, adjusting the power of the light-emitting diode, or by using a 
filter for the image sensors 7, 8 together, this noise can be eliminated easily. A S/N ratio 
higher than former examples can be acquired. 

Furthermore, in the above example of practice, parallel optical fibers are arranged 
with high density. However, the optical fibers could be arranged with a gap of several 
mm between them with a photo diode set up each end of the optical fiber. This example 
requires a calculation for the space between fibers. 

Also, the example of practice above uses laminated sheet type fiber layers where 
the optical fibers are arranged and molded into a unit. However, it is possible to use one 
where the optical fibers are woven in the vertical and horizontal directions. It is possible 
to make some changes and still be included in this invention. 

(Effects of this invention) 

As explained above, the drawing input device of this invention uses optical fiber 
and inputs drawing data using light. It is not affected by electrical noise from the display 
device. At the same time, it has high resolving power without requiring additional 
calculations to allow fro the fiber spacing. 

4. Simple explanation of figures 

Figure 1 shows the construction of the drawing input device according to one example of 
practice of this invention. 

Figure 2 is an enlarged cross section of the main part of the drawing input device. 
Figure 3 is an enlarged cross section of the main part of the drawing input device. 
Figure 4 is an enlarged cross section of the main part of the transparent substrate of the 
drawing input device. 

Figure 5 shows a conventional electromagnetic digitizer. 

2: transparent substrate, 

3 3, 5 5: optical fibers, 

7, 8: adhesive type image sensors, 
9: calculating circuit, 
10: drawing pen 

Applicant: K.K.Shimazu Seisakusho 

Assigned representative: Shigenobu Nakamura, patent attorney 
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